Methods for identifying higher-order chromatin structure.
Eukaryotic genomic DNA is combined with histones, nonhistone proteins, and RNA to form chromatin, which is extensively packaged hierarchically to fit inside a cell's nucleus. The nucleosome-comprising a histone octamer with 147 base pairs of DNA wrapped around it-is the initial level and the repeating unit of chromatin packaging, which electron microscopy first made visible to the human eye as "beads on a string" nearly four decades ago. The mechanism and nature of chromatin packaging are still under intense research. Recently, classic methods like chromatin immunoprecipitation and digestion with deoxyribonuclease and micrococcal nuclease have been combined with high-throughput sequencing to provide detailed nucleosome occupancy maps, and chromosome conformation capture and its variants have revealed that higher-order chromatin structure involves long-range loop formation between distant genomic elements. This review discusses the methods for identifying higher-order chromatin structure and the information they have provided on this important topic.